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(54) Title: APPARATUS AND METHOD FOR AUTOMATIC RECOGNITION AND CONFIGURATION OF A PERIPHERAL DEVICE 
(57) Abstract 

A computer system includes a peripheral device connec tor 
interface that automatically identifies the type of" peripheral devic e, 
if any, coupled to the interface and configures itself for handling 
data flows to and from peripheral devices of the identified type. 
The system includes a connector that receives a number of 
peripheral identification signals that are generated by a peripheral 
device attached to the connector. Peripheral device data signals, 
which are also received at the connector, are routed by a connector 
interface. A number of interface circuits are provided to control 
the different types of peripheral devices that may be attached to 
the connector. The interface circuits are coupled to configuration 
registers that provide operational information for the interface 
circuits. A transition detector identifies any change in the 
peripheral identification signals. Any change in the peripheral 
identification signals corresponds to a change in the peripheral 
device attached to the connector. In response to a change 
peripheral device, an interface disable generator applies a disable 
signal to the connector interface. A signal decoder is then used 
to decode the peripheral identification signals so as to identify 
the peripheral attached to the connector. After the peripheral is 
identified, configuration data for the peripheral is loaded into the 
configuration registers. 
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APPARATUS AND METHOD FOR AUTOMATIC RECOGNITION 
AND CONFIGURATION OF A PERIPHERAL DEVICE 

Brief Description of the Invention 

This invention relates generally to the connection 
between a computer and a peripheral device. This invention 
more particularly relates to an apparatus and method for 
5 recognizing a peripheral device from a cable connection and 
for automatically configuring the recognized peripheral 
device. 



Background of the Invention 

10 Some computers include a single peripheral port used 

for connection to an external peripheral device. The 
peripheral port is generally in the form of a female 
connector positioned on the backplane of the computer. The 
computer is interconnected with a peripheral device through 

15 a cable that includes a male connector including a number 
of connector pins. The female connector includes a 
corresponding number of pin receptacles. 

Traditionally, peripheral ports have had dedicated 
functions. For example, many early computers included a 

20 peripheral port that was dedicated for parallel (a parallel 
port) connection to another device, such as a printer. 
Recently, computer makers have provided a dual-function 
peripheral port that affords the capability to use a single 
port for two different peripheral devices. For example, 

25 recent computers have used a dual-function peripheral port 
to serve as an external floppy disk drive port and as a 
parallel port. The necessity for dual function peripheral 
ports is largely driven by the expanding portable computer 
market. The small size of portable computers reduces the 

30 amount of space for peripheral ports. Therefore, disparate 
peripheral devices should be attachable to a single port 
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with minimal user intervention. 

Dual-function peripheral ports used xn the past rely 
upon an external peripheral selection switch to Agnate 
whether the port is being used as a parallel port or as an 
5 external floppy disK drive port. When the computer is 
turned on or reset, the setting of the swxtch xs sensed and 
then used by the central processing unit (CPU) of the 
computer to load the appropriate peripheral device driver 

10 Pr09r ^; external peripheral selection switch used in the 
aforementioned prior art devices is inconvenient to use^ 
the computer operator must remember to set the switch the 
switch may be jostled from its original posit ion an I th. 
computer must be re-booted each time the switch settxng- x. 
15 changed. The switch also presents design £ 
the switch should be positioned in a location that is 
Convenient for the user. Finally, external peripheral 
selection switches are relatively expensive to install. 

For the foregoing reasons, it would be advantageous to 
eliminate the requirement of an external peripheral 
selection switch. It would also be advantageous to expand 
the utility of a dual-function peripheral port to a multi 
functional peripheral port. 

Multiple peripheral devices could conceivably be used 
at a single peripheral port if the peripheral device was 
identifiable. Of course, a »ulti-„ay external switch could 
be used to identify the connected peripheral device. 
However, the problems with such an external switch were 

described above. 

one possible technique for eliminating the external 
configuration switch is to use cable pins to identify the 
peripheral device. In other words, two or more cable pins 
could be dedicated to conveying peripheral ^f 1 ' 1 ^""" 
signals generated by a peripheral device. The 
would sense the peripheral identification signals «- 
would load the appropriate peripheral device driver 
program. 
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There are several problems associated with this 
approach. First, a decoding mechanism must be provided to 
identify the pin signals for the peripheral devices. Next, 
the decoding mechanism must accommodate the phenomenon that 
5 the pin signals from the peripheral devices will initially 
arrive at different times due to the mechanics of 
connecting a cable. Specifically, when a cable is 
physically connected to a port, some pins of the cable are 
likely to be inserted into the connector before others. 
10 This time difference, small by human standards, may be very 
large in a computer environment. Thus, a mechanism must be 
provided to account for connection delays, to insure that 
the proper peripheral identification signal is read. 

15 Objects and Summary of the Invention 

It is a general object of the invention to provide a 
method and apparatus for automatically recognizing and 
configuring a cable-connected peripheral device. 

It is another object of the invention to provide a 

2 0 multi-function peripheral port. 

It is a related object of the invention to provide a 
multi-function peripheral port that eliminates the need for 
an external peripheral selection switch. 

It is another object of the invention to provide a 
25 multi-function peripheral port that will recognize a 
connection to a new peripheral device without the need for 
rebooting the host computer. 

These and other objects are achieved by an apparatus 
and method for automatically recognizing and configuring a 

3 0 peripheral device. The apparatus includes a connector that 

receives two or more peripheral identification signals, 
which are generated by the peripheral device's connector or 
by the peripheral device attached to the connector. 
Peripheral device data signals, which are also received at 
3 5 the connector, are routed by a connector interface. A 
number of interface circuits are provided to control the 
different types of peripheral devices that may be attached 
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oi-«r- The interface circuits are coupled to 
to the conn ctor. The xnt operational 
configuration registers that pro transition 
information for the interface cxrcuxts. A « 
detector identifies any change in the periphe 
identification signals. iden tif ication signals 

Any change xn the P e "P hera ' x device attached 

responds to a peripheral device 

to the connector. Really, s - ls will 

is disconnected, the perxpheral conn ector 
indicate that no device is connected to the c 
. terfaoe Then, when another perxpheral devxce x 

rrr; t o «. ^=0, - ~ 



35 



in response w 4nt " f . e « disable generator 

to identify the perxpheral attached to 

the host and peripheral interface « so£t „are 
configuration registers and ~"«*" d ^^ < normal 
loaded by the host computer. Thereai^eir, 

Peration beleen the host colter .-J^f^ 

H4 4.V, *->i*> cresent xnventxon, a power « 
device can commence. Wxth the present 

peripheral »ay be attached to a powered host computer. 

of the Lention. reference should he ,ade to the following 
detailed description taKen l» conjunction with 

accompanying *™ i ™-*^ oz autol „atic configuration 

FIGURE 1 is an apparatus xor 
of a cable-connected peripheral device. 

FI^E 2 depicts a .ethod for automatic configuration 
of a cable-connected peripheral device. . m . rat u. 

FIGURE 3 is an alternate embodi-ent of an 
for automatic configuration of a cable-connected peripheral 
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Like reference numerals refer to corresponding parts 
throughout the several views of the drawings. 

5 Detailed Description of the Invention 

Referring to Figure 1, an apparatus 2 OA for automatic 
recognition and configuration of a cable-connected 
peripheral device is disclosed. The apparatus 2 OA ±r. : ludes 
a peripheral controller 22A which, for the sake of 

10 illustration, is depicted as being connected to a separate 
host computer 24A. In actuality, the peripheral controller 
22A would typically be in the form of a card positioned 
within the host computer 24A. In the alternative, the 
peripheral controller 22A may form a portion of the 

15 input /output section of the host computer 24A. 

The peripheral controller 22A includes a connector 2 5 
that receives a cable 26, 27 coupled to an external 
peripheral device 28. The connector 25 would typically be 
a female connector positioned on the backplane of the host 

2 0 computer 24A. 

The connector 25 is coupled to a connector interface 
29, which may be a multiplexer. The connector interface 29 
is coupled to a number of interface circuits 3 0 that 
support the different types of peripherals that may be 
25 attached to the connector 25. By way of example, Figure 1 
depicts parallel port circuitry 30A, Small Computer System 
Interface (SCSI) circuitry 30B, and a floppy disk drive 
controller 3 0C. Other configurations for the interface 
circuits 30 are possible. For instance, parallel port 

3 0 circuitry 3 OA and the SCSI circuitry 3 OB may be combined 

into a single port or another type of peripheral port may 
be provided, if desired. 

Configuration registers 3 6 are provided to store 
configuration information that is accessed by the interface 
3 5 circuits 30. As known by those skilled in the art, 
configuration registers 3 6 store information concerning a 
predefined set of system functions, such as pin 
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functionality, power down information, and the I/O 
addresses of functi ns. Prior to the operation of a given 
peripheral device, the corresponding peripheral device 
interface circuit 30 accesses tfee configuration registers 
36 to obtain the appropriate- information regarding the 
system and peripheral functions. 

configuration registers 36 are commonly loaded through 
a buffer 38 that may be used in accordance with the 
invention. The buffer 38 is connected to a controller 
interface 40 that provides a link to the system bus 42 of 
the host computer 24A. Connector 25 is coupled to two data 
lines 66, 68. A controller 39 is positioned between the 
connector 25 and the controller interface 40. As will be 
more fully described below, the controller 39 includes 
logic constituting a transition detector 50, an interface 
disable generator 52, and a signal delay compensater 54. 

A host CPU 44 coordinates the operation of the host 
computer 24A. The host CPU 44 is coupled to a memory 
module 46 that may be any combination of RAM, ROM, or disk 
memory. The memory module 46 stores a number of programs 
that coordinate the automatic recognition and configuration 
of a cable-connected peripheral device. These programs 
include: a signal decoder 56, and an interface controller 
58 Also stored in the memory module 46 is parallel port 
configuration data 60, SCSI configuration data 61, and 
floppy controller configuration data 62, as well as a 
parallel port driver program 63 , a SCSI driver program 64 
and a floppy disk driver program 65. 

Having provided a description of the elements 
comprising the automatic configuration apparatus 6f the 
invention, attention presently turns to the operation of 
those elements. In the described embodiment of the 
invention, connector 25 includes two pins for peripheral 
identification. These pins are coupled to conductors 66 
and 68. The conductors 66 and 68 respectively convey first 
and second digital peripheral identification signals from 
the connector 25 to the controller 39. 
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As implied by the name, the peripheral identification 
signals id ntify the type of peripheral connected to 
connector 25. By way of example, the following decoding 
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15 



scheme may be used: 



Table I 



First Peripheral Second Peripheral Peripheral 

Identification identification 

Signal Signal 

0 o Parallel Port 

0 1 Floppy 
x o SCSI 

1 1 No Device 



Thus, for instance, if the first peripheral 
identification signal (sometimes referred to herein as 
PIS_1) is low ("0") and the second peripheral 
identification signal (sometimes referred to herein as 

2 0 PIS_2) is high ("l") , then the connector 25 is coupled to 

a floppy disk drive- In the alternative, if both the first 
peripheral identification signal and the second peripheral 
identification signal are high, then no device is coupled 
to the connector 25. In this case, the connector interface 
25 29 should be disabled, in which case all the connector pins 
of the connector interface other than the device 
identifying pins are set to "tristate" (put into a high 
impedance state) . 

The transition detector 50 is initially utilized to 

3 0 determine whether there has been a transition in the status 

of the peripheral identification signals. The following 
pseudocode may be used to implement the logic of the 
transition detector: 

3 5 While ON do (!) 

begin ( 2 ) 

Transition « False ( 3) 

If PIS_1 Prior_l ( 4) 

then Transition = True ( 5) 

40* Else if PIS_2 Frior_2 ( 6) 

then Transition = True ( 7) 
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Prior_i - Pis_i * 9 j 

Sl^ransxtloKhen CALL IDG (10) 

end 



Lines (1), <2>. and (ID of the pseudocode est.bl.sh 
a xoop Which is ective as Ion, as the host 
"OH" . Une ,„ i..«r the initialization of the boolean 
o variable "transition". Lines (4) through (7) test for a 
TanXon in signal values by comparing t*e £££ 

.. „ e j nna i values. Specifically, wie 
values to the preceding signal values r 

first peripheral interface signal (PIS.D is compared to a 
preceding first peripheral interface signal (Prxor.l) . If 
5 Z values are not equivalent, then a transxtxon in the 
^gnal has occurred and the "transition" variable xs set to 

""^ines (., and «., copy the present Periphe^ 
interface signals <PIS_1. PIS.2, into variable Prxor 1, 
20 Prior 2) representing the prior peripheral xdentxf xcatxon 
signal values, which will be compared to new P-P**" 1 
interface signals on the next iteration of , 

If the boolean variable "transition" xs set to true, 
then the controller 39 calls its -IDC- program the 
25 interface disable generator 52. The interface dxsable 
generator 52 generates an appropriate command that 
temporarily disables connector interface 29 ^ 
particular, a control signal is generated sc . that ^ the 
enable pin "E" of the connector interface recedes a low 
30 signal that prevents the connector interface from 
transmitting data to or from the connector 25 Thxs 
prevents data received from over the connector »» 
from being erroneously processed by an interface 3 ° 

with the wrong configuration data and drxvers For 
35 example, corrupted data would result xf the SCSI 
configuration and driver were still loaded and xn use 
immediately after a floppy die* drive was couple to the 
connector 25. In that case, the floppy dxs* drxve 
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would be treated as if it were SCSI data- The immediate 
disabling of the controller interface 29 is also important 
because it insures that inappropriate power levels are not 
applied to the newly connected peripheral. 
5 A signal delay compensator 54 may also be provide to 

augment the action of the interface disable generator 52. 
That is, the signal delay compensater 54 continues to 
provide a "low" signal to the enable pin "E" of the 
connector interface, so as to disable the receipt of new 

10 connector data until stable (and thus valid) peripheral 
identification signals are received. The signal delay 
compensater 54 is required because the positioning of a 
male connector in connector 25 will result in some pins 
from the male connector entering the connector 25 before 

15 other pins. Thus, the pins corresponding to conductors 66 
and 68 may enter the connector at different times. The 
signal delay compensater 54 accounts for this phenomenon by 
disabling the connector interface 29. The signal delay 
compensator 54 also preferably provides a disabling signal 

20 to connector interface 29 for a period of time sufficient 
to decode the peripheral device, to download the relevant 
configuration data, and to load the corresponding driver 
software for use by the host computer, as will be discussed 
below. In most cases, • 5 to 2 seconds of additional delay 

25 will be appropriate for this purpose. 

The logic of the transition detector 50 may be 
implemented in a low cost microcontroller or state machine. 
The interface disable generator 52 merely requires the 
generation of an appropriate signal to be applied to the 

3 0 connector interface 29. 

The remaining processing steps of the invention may be 
executed by the host computer 24 A. In particular, by using 
controller interface 40, host bus 42, memory 46 and host 
CPU 44, a number of remaining functions can be performed on 

35 the host computer 24A which will generate control signals 
for execution by the peripheral controller 2 2A. For 
example, after the peripheral interface signals have had an 
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■* ..ttle they are decoded by signal decoder 

opportunity to settle, tn y J 

pseudocode as follows: 



15 



20 



25 



30 



35 



" perU«a £ Vlopp^Controller (1., 

" <P &i UUES.^* DeUce 



tests £or the condition for a parallel port as 

"ne " " ! t If the condition is satisfied, then 
defined in Table 1^ If the viriible to 

Parallel por" The raining code tests for the ou.er 
"parallel Une 18 identifies a 

peripheral options. n attached to connector 

condition in which no ^*^"j££L is preferably 
25. in this case, the connector interface is p 

disabled, as previously described 

to connector interface <» , cr is 

^° . 4r a « interface controller 55 is 

identified, the operation of an interface 

" nOWn Th e HZlv of the peripheral is also used to 
download the appropriate ^^^nf ig^ion 
parallel port configuration data eo «M * 

-vjs.'r' re^r^rriat 6 : - 

memory module w *< ml ration data is 

identified, the corresponding ""^^ configuration 
downloaded through buffer 38 into «» ^ ' the 

36 From the configuration registers 
registers 36 re accesBed by the appropriate 

configuration data may 

interface circuit 30 art repreS entation of the 

Figure 2 provides a flow chart rep relation to 

methodology of the invention as described xn relatx 
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Figure 1. The first step depicted in the figure is a 
"reset" step (block 70) . This step is equivalent to 
turning the host computer "ON". The reset step (block 70) 
is followed by a disable connector interface step (block 
5 72) . This step activates the interface disable generator 
52. When restarting the host computer 24A, it is 
preferable to immediately disable the connector interface 
29 for a predetermined period of time (approximately 200 
milliseconds) . This allows peripheral identification 

10 signals to be generated by a peripheral and to be applied 
through connector 25. 

A delay step (block 73) is then provided. As 
discussed above, the purpose of the delay is to allow the 
peripheral identification signals to settle. The 

15 peripheral identification signals are then decoded by 
signal decoder 56 (block 74). In response to the 
identification of the peripheral during the decoding step 
(block 74) , the appropriate configuration data (say, SCSI 
configuration data 61) is loaded through the host bus 42, 

20 through the controller interface 40, through buffer 38, and 
into configuration registers 3 6 (block 76) . After the 
configuration data is loaded, the host computer 2 4 unloads 
the previous software driver program and loads the new 
driver program corresponding to the newly attached 

25 peripheral (step 77) . 

The next step associated with the method of Figure 2 
is to enable the connector interface (block 78) . As 
previously discussed, this enabling feature may be 
initiated by the deactivation of the signal delay 

30 compensator 54. 

At this juncture, the appropriate configuration data 
may be accessed in the configuration registers 3 6 by the 
appropriate interface circuit. This will result in 
standard operation of the peripheral device (block 80) . 

35 During the "ON" state of the host computer 24A, the 
transition detector 50 will be active to identify whether 
there has been a transition on connector 25. If no 
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(block 80). otherwise, the interf ^ iB re peated. 

(bloc* 72) , ana the * roceS "" 9 °* * nate embodiment of an 

" "~ t0 locally r eco,ni,ing and configuring 
apparatus 20B tor »^omatxe.XXy 9 Mnt; th e signal 

a peripheral is ^"^J^ aisabling, signal *«» 
transition detection, ln " r " u exec utea on the 

compensation, and signal *«° a * lsr , the peripheral 

peripheral controller 22B. In P ller „«. The 

identification signals are £00*- « ully available 

controller .4 may *• • j» _ Ihe contr oller 94 

microcontroller, or dlsable signal, which is 

generates an appropriate interface di ^ 

'applied to port of^conn ector^ „ 

^eral ^teHction through port 

„ this embodiment, signal J* 1 '* tloolar , a 

bandied through hardware „ filter nigh 

standard low pass filter 90 P uced „ he n a new 

0 frequency "glitches" that may w peripheral 

connection is made at connector „ ^ ^ ^ ^ 

identification signals ere = » ^ ^ stanaard Rc 

filter 90 to a delay element »2. wh imate ly 50 

circuit with . time <""«^ the delay element 
!5 milliseconds. The d. , 4 . While the 

92 ls then appliea « th « the peripheral 

controller 94 is used t ^ deoode d 

identification signals in this emb ^ ^ ^ ^ 

aat a must he transferred tc , th. J> ^ 

30 appropriate "^^Z^ ^lro^* an appropriate 
module 46. The controller - 9* P „ Ior a 

disable signal to the «"»^" £ con£i guration data 
sufficient time to allow "e appropriate ^ ^ 

to be loaded into the ""^"^J^ to enable the 



35 

loaded 
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The apparatus of Figure 3 includes a data register 9 6 
and an index register 98 , which are used to read and write 
to the configuration r gisters 36. The index register 98 
can point to each configuration register. The data at the 
5 location indicated by the index register is transferred to 
the configuration registers 36 through the data register 
96. Thus, a method and apparatus for automatically 
recognizing and configuring a cable-connected peripheral 
device has been described. The method and apparatus of the 

10 invention allows for a multi-function peripheral port that 
does not rely upon an external peripheral selection switch. 
The apparatus accommodates for signal delays associated 
with the connection of a peripheral device, and then 
automatically recognizes a newly attached peripheral. The 

15 newly attached peripheral is configured on-line, without 
the need for rebooting the host computer. The invention 
allows a powered peripheral to be attached to a powered 
host computer. 

The foregoing descriptions of specific embodiments of 

20 the present invention are presented for purposes of 
illustration and description- They are not intended to be 
exhaustive or to limit the invention to the precise forms 
disclosed, obviously many modifications and variations are 
possible in view of the above teachings. The embodiments 

25 were chosen and described in order to best explain the 
principles of the invention and its practical applications, 
to thereby enable others skilled in the art to best utilize 
the invention and various embodiments with various 
modifications as are suited to the particular use con- 

30 templated. It is intended that the scope of the invention 
be defined by the following Claims and their equivalents. 
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IN THE claims: utoMtically r cognizing and operating 

l0 interface control circuit, couple, to said connector 

interface; . CO uoled to said 

a plurality of configuration regxsters coupl^ 

plurality of interface circuxts, sax conf « 
registers storing values that govern operatxon 
15 interface control circuits; _ connector 

a transition detector, coupled to sai« 
! Tor Identifying a change in signal value xn saxd 
interface, for xdentxiymy •= .„„-,,- said change 

20 a peripheral device to said connector -«r^« 

«n interface disable generator, actxva^ j 
trans^oTdetector. *or temporarily -^/^ 

£or i^Lvin, tne «. - P-P^l device. 1, anv. 
connected to said connector interface, b P 
plut .lit y o £ peripneral ^^^^ - 

" .aid ^trrtector. - 
into said configuration registers, xn 
identified peripheral device type. 
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2. The apparatus of claim 1, 

said interface disable generator further generating a 
time signal a predefined amount of time after said 
transition detector last detects a change in said signal 
5 value; 

said configuration data loading means coupled to 
receive said time signal from said interface disable 
generator so as to load said configuration data in response 
to said time signal. 

10 

3. An apparatus for automatically recognizing and 
configuring a peripheral device, said apparatus comprising: 

a connector for receiving a first peripheral 
identification signal and a second peripheral 
15 identification signal, said first peripheral identification 
signal and said second peripheral identification signal 
being generated by a peripheral device coupled to said 
connector; 

a connector interface coupled to said connector, said 
20 connector interface controlling the routing of peripheral 
device data signals generated by said peripheral device and 
received at said connector; 

a plurality of interface circuits coupled to said 
connector interface; 
25 a plurality of configuration registers coupled to said 

plurality of interface circuits; 

a transition detector, coupled to said connector, for 
identifying a change in signal value in said first 
peripheral identification signal or said second peripheral 
30 identification signal, said change in signal value 
indicating a changed cable connection at said connector; 

an interface disable generator, activated by said 
transition detector, for applying a disable signal to said 
connector interface for a predetermined period of time, 
3 5 said disable signal preventing said connector interface 
from routing said peripheral device data signals, said 
interface disable generator being coupled to said 
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transition «te«or - d ifyin9 „ id per iph ral 

a signal decoder f ipne ral identification 
device based upon said firs P ident if ication signal, 
signal and said second peripheral identif oonnector 
6a l„ signal decoder being couple to 
interface and said transition detector. 

conf i"^- — — - lPheral 

identified. 

. of claim 3 wherein said connector 
5. The apparatus of claim 
interface is a multiplexer. 

... T »e apparatus of " 
interface circuits includes a parallel p 

7 Th e apparatus of cUi- 3 herein said plurality of 
interface circuits includes a SCSI «-»«• 

.. ,be apparatus ^ a^ ^ " 
interface circuits includes a floppy 

, The apparatus of claim 3 further cousin, a low pass 
filt er positioned between providing a 

, connection is made at said connector. 

.-nod for recognizing and configuring a 
10 . A method for _ r g comprlsin g 
cable-connected peripheral devic , 

the steps of: of peripheral identification 

receiving a ^^.J^ be identified; 
signals from a peripheral devi plU rality 
identifying a change in signal value 
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of periph ral identification signals; 

temporarily disabling receipt of peripheral data 
generated by said peripheral device after said change in 
signal value is identified; and 
5 identifying said peripheral device based upon said 

changed value of said plurality of peripheral 
identification signals. 

11. The method of claim 10 further comprising the step of: 
10 enabling the receipt of peripheral data after said 

identifying step has identified said peripheral device. 

12- The method of claim 10 further comprising the step of: 
loading configuration data into said configuration 
15 registers after said peripheral device is identified. 

13. The method of claim 10 further comprising the step of: 
unloading a former driver program after said 
peripheral device is identified; and 
2 0 re-loading a new driver program after said peripheral 

device is identified. 
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